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FOSSILS GIVE UP ANCIENT SECRETS
By Maribeth Dwyer 
News and Publications 
University of Montana
MISSOULA—
Lean, agile and intense, University of Montana geologist George Stanley 
looks like the leader of a scientific expedition. It is easy to picture him 
scrambling over rocky terrain in remote places of the world probing nature's 
secrets.
The hidden treasures of the Incas fired his imagination when he was growing 
up in Chattanooga, Tenn. Nowadays,he is more excited about the treasures yielded 
by fossils from the region of Peru that was dominated by the Inca civilization 
in the 16th century.
At the age of at least 220 million years, Andean fossils he is studying are 
far more venerable than the record left by the Incas— and the story they tell 
is as fascinating.
Stanley's fossil finds shed new light on the composition, structure and 
evolution of ancient coral reefs. His findings have implications that make 
speculation about lost continents" and "roving islands" less far-fetched than 
scientists once thought.
Webster's New World Dictionary defines a coral as "the hard, stony skeleton 
secreted by certain marine polyps and often deposited in extensive masses forming 
reefs and atolls in tropical seas."
Stanley has found the fossilized remains of corals and other marine organisms 
in the remote and rugged high country of Peru and Alaska.
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How did corals, molluscs and sea urchins get from tropical seas to elevations 
as great as 15,000 feet? Why are the fossil remains of warm, shallow-water 
organisms now widely distributed along the Cordilleran mountain chain that forms 
the backbone of both North and South America?
Stanley is looking for answers to these and related questions. Last summer, 
funded by the National Science Foundation, he led a team of UM geologists that 
searched for coral reefs and sampled and measured rock at altitudes of 15,000 feet 
in the Andes of central Peru. Several Peruvian geologists joined in the project.
Stanley was surprised at the paucity of true coral-reef structure in the area 
but impressed by the thickness of some of the limestone and the abundance of 
fossils. Over 2,000 pounds of fossil specimens were shipped to Stanley's UM 
laboratories.
In one UM geology lab, Fraka Harmsen, a post-doctoral associate from New 
Zealand, and UM geology students are processing the specimens. Harmsen is 
conducting a microscopic study of the rock constituents in an attempt to understand 
how they were deposited.
In a specially designed acid lab, Stanley is dissolving nearly a ton of 
reef rocks, freeing the delicate shelly invertebrates and stony corals for detailed 
study.
"Among literally thousands of fossils contained in these rocks are many 
entirely new to science," Stanley says. "Before they are processed, the rocks 
look pretty mundane and uninteresting, so I had a hard time explaining to the 
Peruvian Indians who helped carry them down the mountain why the rocks were worth 
so much effort."
One aspect of Stanley's work is the assessment of various theories concerning
continental drift and ancient geography. He is especially interested in plate
tectonics, the theory that the earth's surface consists of plates, or large slabs,
whose constant motion explains continental drift and mountain building.
(more)
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One way to assess plate movements is with paleomagnetism, the study of change 
recorded in the earth's magnetic field through time. Steven Sheriff, a UNI 
geophysicist on Stanley's Peruvian team, sampled reef rocks on the high plains 
and near the coast for remnant magnetism,or magnetic signatures, frozen in the 
rocks that might provide clues to their past geographic positions.
"Ideas about the earth's plates that were once considered far-fetched have 
gained wide acceptance among geologists in North America and the Pacific region," 
Stanley says. "Geologists have recognized in western North America numerous 
independent and mobile microplates— tiny fragments and slivers of islands or 
Once larger rock terranes. These terranes, or pieces of rock formations, are 
referred to as 'displaced' because they have moved from one place to another.
"Literally hundreds of displaced terranes are believed to exist in Asia and 
North America. In North America they have been incorporate into the mainland 
and later by lateral shifts produced by faulting have been moved thousands of 
miles along the continental edge.
"In North America, and perhaps also in Peru, the remnants of lost continents 
and islands that were transported by seafloor spreading across the ancestral 
Pacific may now exist amid upheaved mountain ranges. Possibly, then, these 
migrants collided with the continents of North and South America, resulting in the 
formation of mountain ranges and the initiation of major thrust faulting.
"Like 'Noah's Arks,' such moving islands might have been special sanctuaries 
for reef organisms, taking them thousands of miles from their point of origin.
The evolutionary history of the reef organisms over millions of years may be 
guite distinct from that of their counterparts on the mainland.
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"Our detailed study of fossils will provide clues for assessing this type 
of plate theory and for reconstructing the geography that began about 250 
mi 11ion years ago."
Peru is geographically in a critical position for testing this kind of 
plate theory because it is the world's southernmost site of reef occurrence.
Stanley first worked there in 1983, with the support of the Smithsonian Institution, 
which has since made him an honorary affiliate of the Smithsonian Museum of 
Natural History.
The National Science Foundation will pick up the tab for Stanley's continuing 
research in Peru next summer. He plans to explore the Montana, or jungle, region 
where the country's easternmost occurrences of reef limestone lie hidden in dense 
vegetation. He also hopes to climb a peak high in the northern Andes where a 
party of German mountain climbers reported a fossil reef from exactly the same 
geological age he is studying.
For security and efficiency, Stanley has initiated a cooperative scientific 
program with a Peruvian mining company, whose geologists will provide logistical 
support and accompany him in the field.
Stanley's research is giving rise to new views about the evolution and distribution 
of the earliest corals and reeflike invertebrates.
"It is an exciting project," he says, "and I hope I will soon have the first 
information about how the displaced terrane theory relates to Peru."
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